Decreased monosaccharide transport in renal brush-border membrane vesicles of spontaneously hypertensive rats.
Na(+)-dependent D-glucose and D-galactose transport were studied in brush-border membrane vesicles (BBMVs) from kidney cortex isolated from both spontaneously hypertensive rats (SHR) and their normotensive genetic control Wistar-Kyoto (WKY) rats. Initial rates and accumulation ratios of Na(+)-dependent D-glucose and D-galactose transport were significantly lower in SHR compared with WKY, the observed decreases being similar for both substrates. To explain the reduction in sugar transport by renal BBMVs, the density of Na(+)-dependent sugar cotransporters was studied in BBMVs from kidney cortex isolated from SHR and WKY rats. Phlorizin-specific binding and Western blot analysis indicated a reduction in the density of the cotransporters in SHR relative to WKY rats. This reduction was similar to those found for the initial rates and accumulation ratios for D-glucose and D-galactose in SHR. Na+ uptake, studied using 22Na+, was significantly increased in SHR, so the observed reduction in sugar transport could be due to disruption of the Na+ gradient between renal BBMVs in SHR. Furthermore, a significant decrease in the activity of Na(+)-K(+)-ATPase was observed in SHR. In conclusion, changes in the density of the Na(+)-dependent sugar cotransporter and in the Na+ gradient across the brush-border membranes might be involved in the observed reduction in sugar transport by renal BBMVs from SHR.